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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 13-15, 18-20, 23-37 and 39-41 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

To each independent claim the phrase, "with a distance", has been added such 
that each independent claim recites "...covering said substrate with a plate with a 
distance..." However, the "distance" is not attributed to anything specific. As such it is 
not clear if the "distance" is a reference to the amount of space that remains between 
the substrate and the plate after the plate covers the substrate, or if the "distance" refers 
to a distance across the plate (i.e., dimension), or if the "distance" is a measure of the 
lateral extent to which the substrate has been covered or some other "distance". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 13, 14, 18, 23-30, 32-36, 39 and 41 are rejected under 35 
U.S.C. 102(b) as being anticipated by JP 2000-261008 (hereinafter, Katsuhiro). 
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Katsuhiro teaches roughening the surface of a solar cell substrate by a reactive 
ion etching method wherein a metallic mesh shadow mask is placed above a silicon 
substrate to be etched (see figure 8 and [0020]-[0022], and [0045]). Katsuhiro teaches 
that the mesh allows one to control the formation of needle-like black silicon (see 
[0046]). Katsuhiro teaches using a mask having 30 micron openings in a pitch of about 
60 microns, which corresponds to an open area ratio of about 25% (see [0054]). 

The claimed cleaning of the mesh is considered to be an inherent feature of 
Katsuhiro. 

With respect to the limitation of claim 28, the mesh of Katsuhiro is considered to 
read on the stacked obstacles because the weave of a Katsuhiro's screen comprises 
long obstacles that are aligned in different directions, that alternately change between 
the top and bottom positions in a two layer stack. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to the 
contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the time a later invention was made 
in order for the examiner to consider the applicability of 35 U.S.C. 1 03(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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Claims 15, 31, and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Katsuhiro. 

The above noted teaching of Katsuhiro is herein relied upon. 

Katsuhiro does not teach the distance between the screen and substrate and 
Katsuhiro does not teach the using a screen comprising aluminum. 

It would have been obvious to one skilled in the art to optimize the spacing 
between the Katsuhiro's screen and substrate to maximize the formation of amount of 
black silicon. 

It would have been obvious to one skilled in the art to use a screen comprising 
aluminum because Katsuhiro teaches using a stainless steel mesh and the examiner 
takes Official Notice that it is well known that increasing the aluminum content of 
stainless steel increases the steel's resistance to oxidation. 

Response to Arguments 

Applicant's arguments have been considered. With regards to applicant's 

arguments pertaining to the rejections under 35 USC 112, applicant's arguments are 
persuasive. However, on a different basis, the claims are again rejected under 35 USC 
112 2 nd . With respect to applicant's arguments pertaining to the art rejection s based 
upon Katsuhiro (JP-2000-261008), applicant's arguments are not persuasive. 
Applicant argues: 

that Katsuhiro cannot anticipate or render claim 13 obvious, because Katsuhiro 
fails to teach or suggest "covering said substrate with a plate with a distance, 
wherein said plate comprises an obstacle with a plurality of obstacle forming 
members that inhibit a part of gas and plasma from passing through said plate; 
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and forming textures on a surface of said substrate by using residues being 
chiefly composed of components of said substrate as an etching mask. " 
Katsuhiro teaches roughening the surface of a substrate by an etching method, 
wherein the mask screen is placed above a polycrystal silicon substrate. As part 
of this etching method, Katsuhiro teaches sticking a mask screen 15, which has 
fine openings, over a polycrystal silicon substrate 1 and performing the etching of 
a surface of the substrate 1 by the mask screen 15 (Katsuhiro, paragraph 
[0045]). 

However, the examiner sees no distinction between Katsuhiro's method, as outlined 
above, and applicant's claimed method. Specifically, as noted by applicant, Katsuhiro 
teaches texturing the surface of a solar cell substrate by "sticking a mask screen 15, 
which has fine openings, over a polycrystal silicon substrate 1 and performing the 
etching of a surface of the substrate 1 by the mask screen 1 5 (Katsuhiro, paragraph 
[0045])." How is this different from placing a substrate for a solar cell on an RF 
electrode inside a chamber and covering said substrate with a plate with a distance, 
wherein said plate comprises an obstacle with a plurality of obstacle forming members 
that inhibit a part of gas and plasma from passing through said plate; and forming 
textures on a surface of said substrate by using residues being chiefly composed of 
components of said substrate as an etching mask? 

If applicant is relying on the newly recited "with a distance" with an understanding 
that this means having a distance between the plate and substrate, the examiner notes 
that Katsuhiro merely discloses arranging the mask and does not appear to address the 
relative vertical displacement. However, even if Katsuhiro is read as teaching to place 
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the mask directly upon the substrate, the examiner contends that a minute distance or 
even a distance of zero units still reads upon the recited "with a distance". 
Applicant additionally argues: 

According to Katsuhiro's method, by sticking the mask screen 15 all over the 
surface of the silicon substrate 1 and performing the RIE etching method, 
"not only uniform irregularity is obtained, but also reinforcement with sufficient N+ 
diffusion layer formed on it is obtained. This is because generating needlelike 
black silicon is much controlled comparing with the case where there is not a 
mask screen" (Katsuhiro, paragraph [0046]). 

Stated differently, in the case where a mask screen is not provided, the 
needlelike black silicon is considerably generated. As a result, neither uniform 
irregularity nor reinforcement in the N+ diffusion layer is obtained. 
Obtaining the distance between the screen and substrate, as the Office 
suggests, causes the above-mentioned problems. And this would be contrary to 
Katsuhiro's purpose. Thus, Applicant respectfully submits that a person of 
ordinary skill in the art would be discouraged from employing the arrangement 
discussed above. 

With respect to applicant's "stated differently" remark, the examiner does not 
know on what basis applicant supports this alternative statement which suggests that 
Katsuhiro's "controlled production" of needlelike black silicon is contrasted by needle- 
like silicon being "considerably generated when a mask is not used. Why does 
applicant contrast Katsuhiro's controlled production with considerable generation? 
Furthermore, applicant states that, as a result of not using a mask, neither uniform 
irregularity nor reinforcement in the N+ diffusion layer is obtained. Therefore, in 
accordance with Katsuhiro's teaching, it follows, that by using a mask, uniform 
irregularity and reinforcement in the N+ diffusion layer is obtained. 

Stated differently, by reactive ion etching through the mask of Katsuhiro, a solar 
cell substrate is provided with a (uniform) surface texture as is required by applicant's 
claim. 

Additionally, applicant argues: 
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Furthermore, Katsuhiro's mask screen is a "mask" that is not a plate to 
confine etching residues such as that of the present invention. If it were arranged 
with a distance between the mask screen and substrate, the mask screen would 
not work as a mask. 

The examiner notes that Katsuhiro's screen mask appears to be essentially the same 
as applicant's (screen) mask. Therefore, the two masks would be expected to produce 
similar results through similar mechanisms. 

Allowable Subject Matter 

Claim 20 (and dependent claim 19) would be allowable if rewritten or amended to 
overcome the rejection under 35 U.S.C. 112, 2nd paragraph, set forth in this Office 
action. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allan Olsen whose telephone number is 571-272-1441 . 
The examiner can normally be reached on M, W and F: 1-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
/Allan Olsen/ 

Primary Examiner, Art Unit 1792 



